The response of 21-hydroxylase messenger ribonucleic acid levels to adenosine 3',5'-monophosphate and 12-O-tetradecanoylphorbol-13-acetate in bovine adrenocortical cells is dependent on culture conditions.
The regulation of 21-hydroxylase mRNA and enzyme activity by cAMP and 12-O-tetradecanoylphorbol-13-acetate (TPA) was studied as a function of different culture conditions in bovine adrenocortical cells. Induction of 21-hydroxylase mRNA and enzyme activity was assessed after cultures were incubated with cAMP analogs. Basal 21-hydroxylase mRNA and enzyme activities were high; cAMP addition resulted in some increase in the level of mRNA, but little increase in enzyme activity. When cultures were made mitotically quiescent by using a higher starting cell density or by allowing cells to grow for a longer period before incubation with cAMP, basal mRNA and enzyme activity were low and increased greatly in response to cAMP. Other agents that raise intracellular cAMP (ACTH, prostaglandin E1, cholera toxin, and forskolin) increased 21-hydroxylase mRNA in quiescent cultures. As previously demonstrated for 11 beta-hydroxylase,21-hydroxylase mRNA induction by cholera toxin or cAMP analogs was dependent on the presence of insulin-like growth factor-I or insulin in the culture medium. When cultures were not quiescent, 21-hydroxylase mRNA and enzyme activity were highly variable, but characterized by 1) high basal levels, 2) small increases or actual decreases in response to cAMP, and 3) variable increases in response to TPA, not observed in quiescent cultures. This last effect was observed within a very narrow range of TPA concentrations (0.3-3 nM); at higher concentrations 21-hydroxylase activity decreased to values below those in the control culture. The protein kinase inhibitor staurosporine at 1-5 nM inhibited basal 21-hydroxylase enzyme activity in nonquiescent cultures by up to 80%. The probable existence of controlling factors for 21-hydroxylase expression other than cAMP suggests that the regulation of this gene differs substantially from that of the other steroid hydroxylases.